BIAS CLEANING DEVICE, ELECTROSTATIC RECORDING DEVICE USING SAME, AND METHOD FOR 
OPERATING THEM 



Patent number: 
Publication date: 
Inventor: 
Applicant: 



- international: 

- european: 
Application number: 
Priority number(s): 



JP7064444 
1995-03-10 

UMEDA TAKAO; others: 08 
HITACHI KOKI CO LTD; others: 01 

G03G21/00; G03G15/00 

JP1 99301 421 72 19930614 



Also published as: 



US5600405 (A 
DE4420667 (A 



Abstract of JP7064444 

PURPOSE:To provide a bias cleaning device suitable for 
toners remaining on a transfer belt, a transfer roller or an 
intermediate transfer body, and an electrostatic recording 
device using the same. - 

CONSTITUTIONS bias cleaning device, which has a cleaner 
unit 16 provided with both a conductive brush roller 17 for 
collecting toner remaining on a toner image carrier 1 0 by 
making sliding contact with the toner image carrier 10 while a 
DC voltage of the opposite polarity to that of the toner is 
applied thereto, and a collecting roller 18 for collecting the 
toner on contact with the conductive brush roller 1 7 while a 
DC voltage having the same polarity as the voltage applied to 
the conductive brush roller 17 and being higher than that 
voltage is applied thereto, has a toner charge reduction 
means 13 provided upstream from the cleaner unit 16 in the 
direction of rotation of the toner image carrier 10, for reducing 
the amount of charge of the toner on the toner image carrier 
10. 
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(57) [#fFW^©|5ffl] 

Suffix U — h ± 5 *)fuI3fegg&M©#»^'[Sl© 

2^.s^a§<gM^-s hi— mffim&m^&zmirtzz. 

^mw, hi— £.MM®.<Dnffi*m±irZavi-7 J r- 
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tto 

JRn-;i/©SM®*& Srt LfcKK 1513^1*14^7 
n— ;i/i:mIffilliRn— (v R -v F ) (onm&ft 
inbT«iJ^bfea»SS^v^n-;i/©ffitiT,flt, buIBSE 

ams* s r &t>>£sbtzmimm%tz 5 © ^mm ■» 

1 0" 2 MQ/cm 2 *MMQ/cm 2 CDfHttiC&S« 



3 

'J -= 

[st*ii5] b^- (Dmffi£mm<&<Dm.mnE.*mu 

V>T> 10 
©-£fti:}££|pJi:U tufB^^D— ;n*|{c?g*ofe h 

itsSaEftEPAPU SuIB^Stt^^^o— 20 
T b^— &HUSZ^--5iaJRn— y— 

SufBaSStt ^ v ^ d — ;i/*5 <fc ^BuiBUliR d — ;i< t epin -r 

ft* WE & Bubo U BtJlB«Stt^^^D-;i-jrg^$^ 

fi-flBMlpl n - v ©IsS£EM*> & fcfc^fcH bTit®#«14 7 

H»*E9] b^-©S^hi£»£©iSiSi«,Eftep;!)P 
9«in$tifc«ffii:Rlfiiets R*JEttJ:»>*»i6iV* 



Wff 2 9 5 4 8 1 2 
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ItulBfeggEMft^ LT BulBa»«S7'^ o — ;i/^*f|o]-r 
flulB^flSin— 9 CBUo-r T^EftOTJ$c*©if 

EPiPU UE#«4r9^n-;i/CifittS*T h*— ft 
0iR-rsiaiRn-;i/tft{S^&^ y-^jz- y bftiS; 

R^ y j. - «/ b ©ajjiBte^;!/ b ®^»^[q]©±M 
flits Rfeg^;i/b h.g>ft-ffl iift«^^>-a:<; 

s^fSft{g^-rs br>— nM&&M>^m&m.tttzz\ tft 

#S!ti:1-S#»IB®«B. 

[Sf^a 1 1 ] at^sxajaiRc^Ts miiB b^-- 
mftm&m^mx. k> &m L.&s#©-spft, mm&mnz 

tc. at)ftSJ8B*s^;i/b±©SIBb^— Ctt4tsr 

[flt&8 12] b 1— mWl&Z *l&*3t#KflS««: 

O b^— ttl*f9ffi(f IHWE^#fc«g5U &tCffl b^— 
^ftffllftfcte^-TS £ i: C «fc t) iWRISfrS fBHE^tttfr 

b^-- o«wfcssaffittoii[ii(E«BEfte«iPu <p®mwi* 
^ b ta»*-a-c»>f hhk^^u b ±©n® b 

{cEPip$n^«BEt[Biffltr\ ^o, ismM.tfjfeift 

■a-T b^— ftEUR-rsislJRD-;i/i:fti)iifc^y— ^-ol 
-^bftift^, 

r^ y -^-ol - y b ©iufBte^;i/ b ©iite*(Ri©±^ 
i.«fir*s<s»-rs b^- mfir«fi«*a*«uj-fcci: 

ft^h^-2»#*IB^Mo 

#*S5f3«3fc#*e>«b N Ete$-a-5S:^e>B5fB^y-^- 

jx = y b C «t t) HufBte^'<;i/ b 5 V ^ {iluf B * BSte^ 
±©i@ht- S«»t5UtV b^te*#Wffctts hu 
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837 'J— h£fflvvCitai3!|£^,>bh&Su«:iiir 

[if $em. 1 5 ] »#E_UL* 5 v > BlL2JB*©#*1B 

f*SaMB!fi#<**»e>«U 0fc£i*fc#i=>iiuf37U-:>- 
S» h C «fc D gul3te^;i/ b fe & v^ttHWB4»mWK^flt 

13 h 1— mffi&mw,¥®tz£zmm&<Dnfflt J 3-&*w 
mmvnffitt-zmx. *> <b^ts < -rs :t«witts» 20 

[»«ai 6] h^-- ©«ffifcs»Bitt©iB«E«ffS6«io 

T b^— SEHR-rsEURo— iu 83*^14 7" ^>p 
=2k©±»Eft fcSt* 6 mi83is§£&M±© h -f— 

77U — ->7"^g©£to©#Stt75^>p_r = 2kC:i3V-> 30 

t, 

[giJ)gp-;i/^ajin^ii.^gff »v P . aiffiatwgT^s/ 
p— ;i/^ffiffii5iJRp— ;fc(P«Nttffi«f»s r>- bfr>*»» 
aaffiai«w-r7->p-;ukafflRt5ij»gp-;i/iaK: fv. - 
y F 1 -«o«ff »a3tni,T»igrt,feaMiW:^^p-;i/(P 
SlaMi^ aafflfflMHfcfe s r frfi*tofrmflHii«hSfr 

iko 40 
[0 0 0 1] 

WfObtHHISttloaf h^— ©MW^ai: bT 

©n-< t-t. 7 »j — - > ^«E«« AtFcn*fflv^fc»«ia 

[0 0 0 2] 

[*£*©*£ffi] «3t#±©afl h^— ©7 U -->7"g 
itbt, 7^>7 U—*-, 7L-— b\ ;W77i"J- 

^v^Stfi^f^fflv^fens. so 
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[0003] v-->-ymm&mm l £75>i/ 

lou i^«Hft*«tt7*^S'P— ;i/-cJH**-*£i: 
tc<fc»K *3teff±©h^-- *«fl«*J;V««fl«lfc*« 

;i/«t 9 4>il5^«£E#SiinSixfcElJRp— ;i/£i£bHS * 
©T*&2>. 

[0 0 0 4] ;ci?feH7^^J-->ygi©S 
*W«figK:^V>Tti. 0d*.tttt&ra5 6 -40349^ 
£«fcf3«£;h.T^S. 

[0 0 0 5] Sfe, #HBH6 3- 1 5 2 7 8^&$gtC 
ti> «:fc#±©h:f— ©«#©«8tt£fijx.33MS<£l9:»* 

s tv^rt^©^^^*.-^?,,, en%ia2 2, 

02 3£/BV">Ti£BJ§-r3o ©IjHtatt*^- 

-f^xi: briefs. 

[0 0 0 6] H2 2Cjj*rJ:-3EU 6?3Q hP> 1 1 

±fcSfcSftfch^— 8att/8*7fc:te^Sft3. b*> 
U ffl«S7 56«J63t#H5Al*6MIB-r4|»©*Jita« 
tc <£ T £ b fc 7*7 7. WMtfi v-f 7 mffi fc £ 

±®a§ht- 8b©a?gfttr7^a?gf^st*, i£in± 

[0 0 0 7] AWcjioT/littTjWlE^fflJC 

[0 0 0 8] £©£#>,. ^*-f7^^ , ;-->^St- 

CIT*. 02 3tc*n5t, ittt77^D-;H 7© 

+-ft2 8*»U5J:tC l t!), m.U& (7*7 70 tc 
^* bfc h ^— fe-^-f ^-7x C»jt 5 «fc 5 tc b"CV> 5 o 
[0 0 0 9] 

[^W*s«?^b<to ^-Ti-HM] ;H7^^U-->y 
SBfcfc^ffc © 7 U -- > ^1 hbTfflV^?>t^TV^i, 

[0 0 10] «s^;^^fefflv^fclB^«la«R«C43V^•c 
t±. ffl^ti7U^>rfA^cD^*^p,^ste^;i/b 

j/tffif^;.!/ h©S®^-^^. ^nfeT"^^ 

-^tiffli6tcte¥$ni»o e©^ y+'A^FfcjiDfflis 

[0 0 11] d©h^— *»Mfc»»b&V^ ffliffi© 
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fr{£Tb, mWGk. ffl*58Wfi*flt1»5AC#S«-<3Bfii 

[0 0 12]-*, SS*«:K:»-r4^U-=>^fc©5* 
[0 0 13] (1) fif^Mfflbt- tt % «E3?£ft 

[0 0 14] (2) $E3^<;i/b©*BK:a:, nntft 
[0 0 15] fct, mifB^MHa6 3- 1 5 2 7 

mzm-? <t a £, w T'X*? y >^io±si k 

[0 0 16] *«lBtts as*te*l&< Lfc=&Sa&± 
[0 0 17] 

o, mnE.m&*) &n^\s.mmE.*muu m%zmm& 
> & *r * -r s & o-e 5 o 

[0 0 18] -eb-CBufB^ U-^-J.-^ b«tt)*Buf3b 
«fifir*OiMB*lRl©±«E(II C MI3 b t"-^&» 
#±©b?---©*l!(r**&flStt*-4, 0B*tt b:2—4:a»SI 
tt©«W*S8£r4 3n^^-^fr&£4««*flS 
^®SRtt)fc£ fcOTffcS. ±S3Sft 

tlflltSfctt, *2©JW6lirett, b:h-©«#i:i£ 
8i14©iS^SiE5EPJnb, b^— ffcfiltttfcJWIfStfT 

iht-tfi#ft±©sg b^- £jftto£i»im$^^> 

attTJx fro, K«£E«iDt»JlSV^il[««£E*e«inU 
ilJRD— )l b%ffiX.tz.tr V— i-3--v bi:, ffimhi— 

r**)©T-feS 0 

[0 0 19] ^bTiulBMfon-7©b^-^fi1$ffcfr 



(4) #¥F2 9 5 4 8 1 2 
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tfOx-fcETVi/^-Y b, d— , -fe^* y^&t:frS>:fc 

[0020] ±Ks«jsjgj56-r*fc«k »3©**na7j 
tt, hj— ©wftaasttoaawBEfcuurau hi— 

tfVtaztitzmmtmm&T', fro, R«Ettj:9«ffi 

io h&m-r zsu-Tx#v-->imw<DmfejjVk& 
[0021]^ [sxm&hi--i&tm<*.<D®m&&± 

b, pft&feffl. muy^^u— ;i/fcHuS3BIiRu— ;i/©@ 
b, ii§3^^u-;n^tjg*ofch^ — , fit»««9l 

So 

[0 0 2 2] ±I3gi$£3ifi&-rs&#>, *4©*»93Tf 
(±, b?— ©«1tfc38liS©ia«E*ffi*ffinU hi— 
20 MftftCJiS^tTi h t-^afif«:±fflSf hi— 

fcBMraSftfeWEEfcHffite"^ fro, iiEtti 9ii US 
^HSfiSffifcEPiob, arE»«ffi^5S/u-;ncSMl* 

[00 2 3]^ LTSuIB h^--«fi^ffl^i6fr^*o 

14^5«>o-;i/fflllffi^3j-7 bfe«H b :*--«MI*(rt*;* 
30 f?±-rsCfc£!f$mi;^-5*>©T-;&S. 

[0 0 2 4] ±|Bifl«J*3tfi)6r*fc«K Sg5©##gBJlT- 
fcfc, b^-- ©*ffifci^tt©l6i!lfltJEfc9JiinU b*-- 
tfi^#Cjg«$tTl h7-tSft#±©S§ hi— 

izeptoz titzmE.tmw&x\ fro, ummmx 5*)iss 

=y ustw?^^ 'j-->^a©ate*&* 
*r*i:-rs*>©T-fes. 

40 [0 0 2 5] ^•bTtiiI3««14^^o— 

iDbfc^, luSBUliRD— ;Hcm£ESffSD-r5fr> Sfe 
tt, R|«flc«JE*Bii0l-4ii:S«afc-r4*(©Tffe 

[0 0 2 6] ±EiW*ad6t-S)!i»x SB6'©*»M"C 
ti, b:h-©«ffifci»ffitt©*«E*£Efc8UinU h^— 

ffiSftc»^tti b m&ni^±(Dm^ hi— 

tSiiD^nfeSmtlelMttT-, fro, ^SJEfiS<t !5*)iK 
v^it^fi^«E$RliDb, HSiB^tt^^S/n— ;i/fcSEftl$ 
50 *Th^— ftBUR-i-SSURn-ji/fcSfliitfc^y— ^-o. 
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[0 0 2 7] *UTiwlB#«ffi;^^n— ;i/*«fctf Sins 

[0 0 2 8] ±ESW*aUi»-5&«>* » 7 ©JttfBWTf 
B\ h^-— ©«WfcJBMHt©IIBlE«ffi*i3J*lU hi— 

«fi*w*cji*s-eTR h i—m.nft^om'g h i— 

*T hi— & [UK*-* EURO — )l'£*ffiX.fe*V— ±3. 

-vht, mm hi— vxmmmw.&77 

-=>^*«©»E£J£fc*f*i:-rs*©T»*. 

[0029] -ebTHuta^fifiin— yicmta-t^^y^ 
[0030] ±msmitmf8.?z>tzisb, sb 8 ©assure 20 

hi— «*s^fiK$nfc«**tffl«6ft^bTB«i*: 

hi— i:a»ffi14©««r*fl'-*-rsctfcJ; 5v Sirffi** 
#±© hi— «Sffltt± iclE^-rs^i- hfi?SfS« 
vN&»«E«ai«ft«fti:-rafe©T?*s. 
[o 0 3 i] ^ut hi— ©m?gfi:iiffiit©e«E®ffi* 

gfti^tt hi— ft@jR-r*iajRD-;i/fcft«Bit&f 

— ±3.=.y h^tat^ U—i-^-y herniated 
;i/h©HK^|Sl©±^{PJlH, Kte^;uh±©hi— © 
S^SfcigSTTSv hi— fcii!ffitt©*fffcf5£ 

•r s n n h & z h i— mffimmm^m* 

Wttt tz z t *&W.h •? 3 6 <DX & 3 . 
[0 0 3 2] ±EBW*J»5W-Sfc«>, Sg9©#3*BJ§T- 
{±s hi— «*3K«snfe«Bfc<*t:SW#7'f;i/A*6 
fe**IH*^{*fefi8!*;*ii\ buIB«3W*±© hi— 
HJ8B*IHWE¥i*K:te¥b, *C£©hi— lfe£/8ttfc:4E 40 

5 C i: C cfc t) EPSiJ *fr -5 if F^te^ft* 5S©#«t3§i 
St g ZttMi. t T Z % © T- & £> o 

[0033] ■zvxhi—omfttmm&cD&m.m.frZ: 

7"^S/D— ;vK:g^S$-&t hi— SBiR-f 3@JRn— ;i/ 
fc*<tilfc*y— *i=*yh*RfcK g[*U-i-:x-y 
h©H512te^;i/h©!llte^[6i©±^{l(c s BufBtfHte 50 
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^ff±©hi— ©«fflf«*fi«-r«, «*tthi— 
ittOt^f^^tt 5 3 D if t- i?-VA»e>)fe5 hi— 

[0 0 3 4] 

^;i/h©JHllM4t»S-ry^^-^ (mtthi— © 
[0 0 3 5] i2ii, ;W7X^U-r>^iC,t5 

«»^*=XA*iiiBiii-*&»©ia"e*s. 
[0 0 3 6] h l o s*riao— ;i/ 1 5 

^7>>o-;n 7X&ifr. *HrId-;H 5titffii7 

t) , i7 2 3 ©5fe4Ht<E^;i/ h 1 0 £>M©g|B 

2 2tlfE a#£b-2>. 

[0037] hi— 9a Cfctftap^;!/ h 1 0 ^©IS»^ 
F 1 i:, mm-<^h 1 0fr£ hi— F 2ifi 
m<c ZCDV&mtiF 1 (±, hi— 9 a©m^fSQt i:^< 
;uhSB©:/57*»ti:©Bfc«<#S^;^ 
ffc*n?*!>* F2>Fl©iii«it5J:, hi— f± 
|ittt/7->n-;H 7(c^So hi— CDfil^Qt 
F 1 £:F 2'ttifeSt«;*ft4. 

[0 0 3 8] F loo (Qt) 2 
F2oo (Qt) • Ea 
F2>F1*>£>, Ea>Qt#J$Ji-r5. 

[0 0 3 9] hi— ©?£SSQ t#/.h£^i: N 

'J^&^f^EaTft^^l/h 1 0±©hi— 9b£ 

mm 2 3 t^-r-h^T-^So ^©hi— ©^» 
«-«©te^*T% ^©ft^si* (hi— ©»»& 

[0040] cn*H3fc^-j-.'i^iatt«i«ucffii»«i?. 

»3 5 0kv/cm) £*b*»J»J«j:«*tt 

;Km#£b^ «»«»*#|»^fcigT-f*. Ep{i^e©St 

[0 0 4 1] tot, *^W#»*£««-rsfcM>fc 
tt, ^^ffitfufits i?^«EV, iitt©*M{b^5T- 

^> o 

[0042] i4it te^;i^h±©^@hi— O/t^f 
7^^'j-->^tci5i»#tt (?«»»*) tn 

Shi— ©*Sr*©M«SS!lSbfeBn?**. 77->t 
M(i6 0 0V*?,8 0 0v©iiT-6s. 
•c-©hi— ©^ssaa^tt> ^©^i^t-^t 1 — 

[0 0 4 3] hi— ©#MC*jt«**MS#U -5 
/ uC/g^-C-ftic©te^¥* s f'f5>tiS. hi— W« 
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-15/zC/gtU;, !fSl<li-2/zC/gWTt- 
[0 0 4 4] ®5&7?ismmmr£&®.m&Eei<D 

[0 0 4 5] uCt-, 77i/ffimi&tfir\£%mf±<D& 

[0 0 4 6] (a) 77->IEVp 

[0 0 4 7] (b) 7^isWm&fcr<Dmtif%zfclCfot 

[ 0 0 4 8 ] 13 7 t?s-T«t o &*|-[p]P— ;H 5 tc, 
T^SJEV B <£EPi)DLfc«-&CD?f»#ffi^E8, E9 9(C 20 

[0 0 4 9] r^WEV, * s -^T*fe> ;W77lff 

V B *s/J%$<^^fc, 5|S#Ea#^<&5. C© 

So 

[0 0 5 0] &.±.(D£ot£Z.hti>t>, KlCTTs-fZotzY 
^WE, *f[pjn— ;u©^^W 7'^*ffi©3tiE'fbA s 0ti 30 

So 

[0 0 5 1] (1) hi— ^Sa©MlEfb 

[0 0 5 2] (2) ^^jfiiftttOjSIEfls 
5t«T-§So 

[0 0 5 3] (3) r/^gfiE, *f|qin — ^(D)^TT. 40 

— 5<dju 7xnE.*mmirzzt\z*.-2x. y^->t 

[0 0 5 4] *>5'>U*«:a«J»3^-5i:, nlSBSBl. SB 
[0 0 5 5] huIBIB2©*^T-{^ MIrIO— 7©b^- 50 
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7^ ^> d - ;u i: Mfa u - => (DM K. 3 mWL<D >J - ^ # 

[0056] mzm 3 ©*^BjT-tt, h j— mm&o 

-fromtefifa*; hi— &imftW±m(D*tltj&J3fa 

*«tt^«>n-;i/rtfc:»*r3fc hi— . 
S«l&l»<JBiaiS3e»!«t:l9:fcJ'*ci:t:J:»)x SSV^jf 

[0 0 5 7] b3§B!B 4 ©^B^tt, h i— maWfoO 

&m mb * o t a> e> r 5 n 1 am & tod 

[0 0 5 8] t&IBSB5©#f5iprr?BU aMMiT^n- 
;i/JcSEE£fffl)nbfc^ @iRn— ;nc®E&Bi;&nl-.a 

5^>d— ;i/tEiJtzn— ;i/©p E g©«tirM©±#£BS^ $ 
Stt :T5 ©iM«*s«J$iJT- 1 5 o 
[0 0 5 9] i!3feJB6©2|c$gBJ3-eau SWUST^n — 

[0 0 6 0] «ilB»7©*»fllTfH:, *f|qin— 5C9iio 
^-S/WTXSEE*fflSfl*jd»©li^:K:jSD-CJIIifeffi< - 

[0 0 6 1] 

n. 

[0 0 6 2] 1 ) lilt *#SB^©^5S^j 1 £ 

[0 0 6 3] *«S2JC«toTV^^flF«**l&«3fe 
»K7Altt, U-1f % LED*fc:j;4«3fcfiB3TfjB<fc 

hD> 1 1 C i!?, b 1 0©S®fc#^.e>nfc 

hi— &8 &&mm7 ictfsns. 

[0 0 6 4] c©(5g, «a736«y-VA*t:J:»)*i^flJK: 

fe^gp^a^Si:, i)uftH7Al±0ht-tt, it 
g?, ft^;Ub 1 Otfi??^ CCT'fef^l/h 1 0 
±tte^$tife hi— 4 9 aii-TSo 13lif©h7- 

7••7^©ifi^tm^lS^fflV^fe„ 17, 18, 15ttfJl? 



13 

[0 0 6 5] mW&7?Ssu— ;H 7fflllfiS[li8 8 r 
pm, EliRD— ;H 8CDEltelfe(i 1 3 3 rpmT-feSo 
3Dhn>13Ci!)iS$nfeht-9b{t 75* 

6 o o vozm.mm.mifiwtuztitc.mm.&T'^i'v—Ki 
asai&n» 2S>£777 9 0 ovottatwE^io* 

*ifcH]i&n — ;H 8£J£*k ^e.{c|aIJRo— K 
6f*l£rg£3o 

[0066] &4b\ 5 \tmm^ >t\ 6 immy^ >, 

8bfiaSht- 12lip7-f7D-7, 2 0fcfc£* 

[0 0 6 7] Ell Olt, HuiB^D hD> 1 3A>£> K9-f 
7D-5 1 2fc^&tr«m*fladfc»»3&*»?©H 

[0 0 6 8] crfv SMS&JKI d^O^/A/cm 2 CD 
Sfc ht-CDflttlQttt-l 5tfC/gf, jMK»f 

JMMWlK<fc!K 0. 2 5-0. 5^A/Cm 2 ©ft 

*#ffiTU fflfltQt #0. 7 5 ilK/ c m 

2 -Cliift»9 0°/o, ££) Citing 5 fc&SfcffiT 

[o 0 6 9] mmmmi d#o . 25~o. 5//a/ c 

m 2 ©fltWeiix h7"— ©?!?*§ Qt&0*> £- 1 5/* 

[0 0 7 0] fc:fc\ b^— CD«fifftfi»-rSBSJ«*ai: 
bTfcfc, ifi^3D7-S(S^FS5t.©T-{i^<. AC 3D 

J ?'ACcin7-MWc«tDW#-r?.cii:d s -et-5o 

3D hD> 1 3Sffl«©*ff»iE«*6*bfe## % b 

7— cnohDVl 3p"3^o«XfcJ:*J5Jftl»±fc:Sb* 

[0071] (uasfiaj 2 ) mm^mtm e <t a 
fc, ^5^«tttaarEC<te#-rs. b^bs ?si«Hst6tb 

** «.ffiSxfBi:bT#^S-^^T-fe?.o #«47 
5«>«tti©fifitt±, 7^>fcITOin$*l5«EC^bT 

[0 0 7 2] *«1477^©ffli§ajjK:b«4 35# 

/ U >5^) 2 1 0 73#/ U 2 ©S5HT% 
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*KffcU #fffi^5S/u-;n 7fcEMKn-;H 8© 
1 mm (HiKP— ^ 1 8 i:©^®* ; 2 2 
cm 2 ) tifc. SWtttT^S'n— ;n 7 fciURn— ;i/ 
1 8H(C, 3 0 0VSMDU Mtt77->D-;H 7 
fc0JRn-;H 8 £ Site;* tt&tt&igL 

[0 0 7 3] ^df, /7->iE^8 0 0 V, B1JRD — 
;UfWl0*ffi£ 1 1 0 OVhlt, mi5E©ffiln;ffl©M^S 
y^^-S:E(l©^'J-^-J--^ HcSfc»)ttH\ 
10 #9 0 %tt±t!& SffiKIi^SMbfe. 

[0074] -e<Die*s^-r©*«ia 1 1 t% Hf ©ffl^ 

*>©, ffilSBtt^WS^S/Ca^BSWl 035*/ 
(-f 2 ©&©Ts *«tt7*^>©«€«&KK:.fco 
T»»SfiJ*tH:^^»«:**«s v^*x©ffi^*fi©&©7? 

i»mM^y^->m&<o^mifio. 2*>?>9 0MQ©fc 
©t±. wsBft^^s o%w±T-fes. mm&y? 

~>D— ;H 7 {cepiD^tiSSffi^VF , SuHBEIiRn— ;i/ 
1 8fc:SliQ^ti,SS£E4V_R. ^■©**'|4^7i>'0— ;i/ 

20 hmmmiR.v-)i<<Dmmm*ST j»«47 

7*>n— ;H 7fcEURn— ;H 8©R5£ (V_k-V f ) 
<Z)1E5 EpflD bT bfc^EStt 77 > D -;i/© JStfttt 

s^sawiittiMitt- s mmvmm&y? *>mm<Dj&m 

ffi.ifi0. 2*^9OMQ©^0ttl 0- 2 MQ/cm 2 

[0 0 7 5] £:}3, JUBWfctiU r^flC h7— 
»#^>b-ro»«|*nx 1 0 0^H6PBiJt-5h, ffittfit 
*s2~3{${C^S^i:^7>^ofc 0 75>i/i&#i 
30 fi£fc£5 x 1 0- 2 M!)/cm z 2MQ/cm 2 

[0 0 7 6] fjE*ttr5«>aaftfla*si o 2 ~i o 3 mq 

^S8fl©ffitrL« A 5 0. 2^e>90MQ © Jt^Wfiffi^ffi 

©^)©A s {seffl$^^Tv^?)o z.<D^m,w&<Dmw&-yp^ 
mm.it, « a «ia 1 2 fc^-r a d k v - a >)gfcit ^ 

KJSSJi^ i:©Si«i 3 0 > 77 

[0 0 7 7] ifeil 3tSti^Cl/-3>ii J ?'^ 
U75 Kttttft h-©,m*t 3 0 * ©«Kt©S**ra 
^t&oT7J-^>77^^"5tir©^«J13 2W>\*4 

[0078] (mmm3) mi at, mm^h 1 o± 
©^®b7"-©^*as®^-rs*iftT-$.?.3D hD> 

50 [0 0 7 9]ffli7#fi?^M0±«5i^C 
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{£> mffii7±<DhJ— 9 a(i^;i/hSfS©7-^X«^ 

tZo 

[0 0 8 0] Z(Dtz&>, 3Dhn>13SF7^f7n- 
5 1 2 (Dj5. < ICs&W: U #>c\ 3D hn> 1 3 ©*?g 1 
4*77X(Dmffi.mM£l^ 3D ho> 1 3 ©HUP nB© 
B#5> :^*©3D7"«^5ffl«E7©gai:!B3i><;i' 
h 1 0©M^tCft#T-§5iat-rSo 

[0 0 8 1] Cft£J;tK fflifffi7CDStBlC7*7^S?Sf6s 
ffli7±Obt- 9a{iffl«K»®CD7- 

- 9 a ©Hl>±# 0 a^l^JJhT- £ S . 
[0 08 2]**, t^f 7D- =y 1 2 8C®iS2 4 5S 

[0 0 8 3] 3DhD>l3fli:bt-tfftAL 
■^-rv^T-, 0!lx.{i3D hD> 1 3^©^^ 
^T-5j£S-r3it:£J;Ss h^--©«A>fe£>tfC<7 

[0 0 8 4] 3D bD> 1 3©S®1 

[0 0 8 5] (HSS0H4) mms.y^^o-)vi 7^ 

m^J^b 1 0 i:©S»tc<k »3 h^f— -5StSl31RT-;t5 

*^ra©^ffltij;-r>T h^-- 3© 

[0086] in 1 5 c^-r «fc o C^lJtfri&CJfc dt 
Tt, 02{C^r7^8S«2 3fc<g31X;Ub 1 0IS© 

[0 0 8 7] *« x 77->lEV F 56 0 0V, 0J&D 
-;i/tffV R S9 0 0 Vi:U 3 O^HTOJ-r^ri: 

75->lEV P , (HJRD-;1/S£EVr 5 1 0 0 VI* 
^©P^tlfJjD^-a-fco ^©*£JH. S«J©9 0%©» 
if^^l 2 O^HST-lfllft-rSClfcAs-C-^fco 

[0 0 8 8] C©73ffitt«»*fi>#, jgy^ g| 

-^ma<gM^©©*^^^fct>-r, 4t©;w7^^ 
[0 0 8 9] 5 ) mt&m 4 t-^^^ ^>we 

Ell 6CfNti?f:/7->tEV F , [p]itsin-;i/ 
IEVk 5-5g£:bs ttlfiin-^ 1 5CiS^WT^S 
EVb 5EPiau c©iEt9MCi*i:Tffi<t5 
^ktit), EI2t:^-r7^^SS«t2 3 1 
0^ffl£|i«fltJ'jl©ffiT5l95^ «iM;#58t&T-iS S J: 
dtbfeo #HS6t5*J©:lg£\ :7*^>SflEV F ^9 0 0 
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V, 0iRD-;i/*fEV R 51 2 0 0 Vi:-^C bfc. 

[0090] m®. m.w^-i-j > ^ms.v B 54 0 0 vt 

U 3 O^HETOJ-TSri:^ V B 5 1 0 0 vrolgjsg 
W^iST^-B-fc. ^©SSfll, 9 0%©flf»®^5 1 2 0 

[0 0 9 1] C©#&(£?*#*fSi#, ifefett. SI 

•J - = > Sffl X- § -5 & © X 5 o 

10 [0 0 9 2] (HJE096) #«t77^n-;H 7fcME 
1 0 t©S»H«t>3 h*— 5g^msf?ffe5 
*UHIB©ffifflt:J:oT h^-#:/^>ii«*t 2 3©« 

fc££W"T?&<, iMJitfftttr^i/O-^l 7 ©it 
< Jfc ?) , mm^Jl b 1 0 h©3§3SS**S/jN^ < 

[0093] *zx, Hifc*sv^Ts ffay»^Ta:v^ 

20 Mtt^J/n-^l 7i:l|JRD-;i/i 8 5^ft^u 

atnaMEis © isj t m t m x &ms>n must * 

c£C<fc!K ilt77i'D-;H7Caiofeht- 
531 y> ft < xg5IK 5 Atlfeo 

[0 0 9 4] dffl^ Sitt^^D-M 7*5)^ 
ffll/fcht- 1 0tcBrt«-r5©5fii*;fi 

»t5feft, #»14^->d-;H 7i:te^-<;i/b 1 0 

;UA*»&«:SXiK*2 1 5ISttfc (Ell #8=0 » 

30 8©@te^|Rl5IESlcHU 1 0«$t 

[0 0 9 5] l2l^bTV^^CV^AS, 7^'>D— ;H 

[0 0 9 6] ^7i>-«Ki:bT, ^#Jtl^'i>^V^©^i# 
UTS. KlSi 5 1/— 3>^fe5. %«ntJ: 

n#ot77^D-;n 7<Dmtmw^b i or^©sg 

40 H5@<-r2.di:J;'t?-C> 7?i/ffim2 3tS?^;vb 
[0 0 9 7] i©*»tt»»*rft#x JRJtflK, SI 

f Fite¥i*;©i!nf5i{c^t'^-r> *»o N b7" 

U - - > ^SE« IC T- § 5 * © T- fe 5 o 
[0 0 9 8] Hlfc*V>T^ fe^;i/M 

o 5^±$*fctt«-ev ^ u Y<Dmm&77 

^d-;h 7tlEV F 5^0-rsi:, lt«eStjJ£^©<£ 
50 S^^T-^^m^v-f ^ttttCh^— tc?±A#n 
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[0 0 9 9] ^^>SflEV r &epl)Q-tZ?J 

[0 10 0] £tz, lEliRD-;H 8©EWinSflEV R fcfc v 
V^^Xi — 7©3J#DS,EV I , .fcfj&^o 

1 7£0JRD-;H 8^©«{4^#;*;;S<&f3 s 
8SiH2 3£«St:J"i5«;«t#if;*;U 77->Si»5ittf 

[0101]-?^ tn)—±x.z\y F®77->d- ;i/ 
l 7 i:[elJtsiD-;n 8 tSff^Enin-rs^ :/^>o- 
;n 7CSmS:ffiJrabfe^ [1jRd-;h 8£SflE£i? 

[0 10 2] ;rft£<fc 9, :T^>d-;h 7 iHUiRD- 
;H 8F £ g©«{ft^©±#£K;i^ :^>©8i*£&<-r 

[0103] ctv^fci^b i o<Dmw]<Dmtfe, & 
mv R cd*>, xycopj ? h<D~m%m i 

7 fc^Th, ^HfO^iAt fct, 09* « 5 0-2 0 0 

[0 10 4] fc:fc\ C©#ftfci:i»»*fgi#, g| 
Sfr-^K *IBME^*©aHiirfc«fc&-*\ fro, b^- 

[0105] (mmm8) muc&^x, wt&xm 

«S7 ©^Atf4tfe!), «17M)t#H7Alti 
£tt < ^©^T^SfrjiSCIofclgiir©^-' 5r >*£&© 

[0106] ( 1 ) SSfr{?ii:U !|£^-<;i/ M 0 It, 

[0 10 7] (2) te^a5©#mifffl^7©^A^ 
bSt, h±-&ifimW'*)l'hl 0± 

fc^T-ISliteSte^-B-^^?), l o±©b 

ho>l l©»#4<f±1-So 

[0 10 8] (3) fil^H OSJSBfcttP^AfcJS 
MS** *3fc#F5A b <B5^;i/h 1 0&ftfl>Hlal«K 

*^ h l omit, S?3nbD>i u 3D b 

D>13, /H77^»J-j-»$t5. £©Bfc. 3 
DhD>l 3Ci-3Tbt-««*iS«t5. 
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[0 10 9] Eil 8 8:1*7* 7n— 7jteh,&**«HME 

bfc*©"*?**. 121 4©ttfll (*) ttafltilflKtt&H 
bl&S«git (ld = 0. 5/iA/cm 2 ) «c«.bfc»& 
T*fe»)s h^— ©WmStfBSrafcttiCS&JJbTl^ 4 
EWEifcttb^— 0«»©Sffi* i aMELTU*-5. C© 

[0 110] 0 1 9t^noC 3D hD> 

1 3©mi®l 4©SMfi^2EItel{illHltei<t »>*>/h 
10 £< (#t|;U£Id = 0. 4//A/cm 2 ) % 3 HUE SB 

2|aj*siJ:!>4>'.hS< (MKId=0. 3M/cm 
2 ). 4@!|Eg{i3(i]«@<t!5 4)/jN^< (M*.ttld = 
0. 2^A/cm 2 ) tSioC, ^tSaSl 4©S 
«E£fl£«bT^<£i:fc:«k?>s RfcSSSK&ffiSJU El 
8©ffi^ (d) JC7j^<fcotc^fc?tjfBfk; hi— <DW.ffi 
©Stt *«itt«s-f * © * Bfrit-T 5 . 
[ 0 1 1 1 ] m 1 8 ©ffiS® (;n) lin d h d > l 3 ©S 
Sil 4^2t-7bfcJ®^ (Id = 0 W A/cm 2 ) 
Ih, b^-©«ffiBt»*lC«4l>bT^<fc«>x isMEISM 

[0 112] iffliat, dd hD>l 3 (h^— S# 

»»s IB *mmr S d t fr t- §• 5 o 

[0 113] (Ulffi6019) £«E0|l&&£lfi0!l6£-C 

h btfiW M0 £0ijtc bTifc 

ibtgfe^ 4>We^©»#C*##BIBS»B-r« 
Ci:frT-£So ^flt x-^T^X h7-- ^fflV^feS^K 

30 [0 1 1 4] B2 0tt(tJMte^K5A2 6fcffl^fc» 
mi3gl«S&^1-. ^S§i2Cct-^Tx'^^-X^S^n 

3 t J; !? J^fiK^ ft*: 4 fc J: 5 JB^i*^ 

rifi?»F7A2 6±i:6?SJi5, 
[0 115] Wlfe?frh-7A2 6«i-)SS:lc{i^';^x 

[0 116] *5-WIW©»£*:BU ^>T>, vHf> 
-<a:D- s M©4fl©^^^<l^, iBiteff^Uh 

2 5*J:Vtti|HWE^K5ix2 604SMEt N v;i/^/ 
7;i/*5-HitfoP*IIIIK^f*K5A2 6±fcJgfiR*n 
So -€©^ fifnnhavi ltm, 4>MHE9ff 

ottff^ns. 

[0 117] EpRfitea?#:]*7A2 6±Cfi?snfe h^- 
m&'wy l 0©a-&hi5]b<-«K:v^ 

50 
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[0118] mm^mtLT^-crxtv-- 

[0 119] c©±i-S-C*k USE^J l*e>ia6«6t:* 
[0120] ccciaiiSftT^&^ey^asT? 

T-«»-r3|5g, 3DbD>13CJ:oTht-l?S15 
Ell 9fcjjV*-.fc-5fc:4fc*fc:**l 4©iS 
lfil4S*7t«ci:CJ:5v 2«« 

[0 12 1] (H8E0H1 0) HI* 02 0C^t> Sit 
*>n— jv 1 7 MO "pcpFSmW^tt. 

H7A2 6 4»e>{4»tB-r«^#fe5o #®4:7^>d- 

ci©ffl^T- ^#£b6„ 

[0 12 2] 02 lit h 1 0 ©»^©*tlS 

7 ^iasgMi-a^^ 2 9 tcisffimcmiR 3 3 ttT&mr 

[0 12 3] *fc s *tfao— 5 1 5i:b-C^^-^A 
cfcoT, tIC7;VV^ h©8fm#*l££&J8S3 3 il b 

t% 7;kd-5 (»i^o— 5 1 5) <D±m±M*sm. 

[0 12 4] £©;**£ «?1W#*f0># v ffl*f** S§mtt^ 

>^*BfcjlfflT? & 5 4>©ffe So 
[0 12 5] 

Ki§©ai] milB^l, 3B8&&Vt*9©*#Siil!Tf 

[0 1 2 6] fu83Sg2©#3£ljrett> **fan — 5 © h 
e> fct^fcB UTiigMg*4 7 9 > p -;u i:» 

t/u— ;i/i:M[Rin— ^ ©Ht*5tt SSSK© U — * # 
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[0127] MfiEIg 3 ©#3PJ§T-fci\ h:*— «S«H*«D 
*Slt»l»<J«IHftSJfifl«llcia!tt«cifcK:J;!), ffi^fllff 

[0128] suib^ 4 ©*^Bjt?{iv h ±-mm^(D 

10 «ffi«rt*:ftf?±-r*cit(c:«tt)^ M»tti£ffl{gT£B5lt 

[0 12 9] «9ffi»5co*«WTftts »ltt75->n- 
;ncSE£roob;fc^ EJiRD— ;K:iff^sijDt5 

v^d— ;i/t|5iJRn— ;i/©M©Sfe||©±#S:BS^ N 3» 

[0 13 0] iiWB*6©#$&WT?BU *MM£>^>n- 
;i/££V[I]JKP— ^tcffi&n-f Sfiffifc* EPJ?!l*fc2&©ii;*: 

20 

[0 13 1] hKI31»7©*«WTJH:, **|SJ d — 5 ic 8JiD 
t4^7Xt£ES TOJ«Cl»©ti JS& C TJH*fg < ± 

im i ] *^B^©^jE^j i c^5#sfB^a©gsp«f 

[13 2] *»flS©SUfi«t:«5^-f7'^^U-=.>^* 
S i s ?t » ^ * - X A & gy^ -r 3 & » © El T- % s . 
[El 3] ^l»«*fc»Jf»»s(sfc©BJfii*^-r«rttia'?* 
30 5 = 

[14] h^— eD»««fc«f»»*fcCDH«ft^fWtt 
[El 5] 75i'mE&*?*T- ^i^VX^^fSmt&tfi 

£&ffinftt<D&%kZm-r<®&mx-&Zo 

[El 6] 75>i/nE.*/^*—*£l,X-77i>>ffimm 

t mm%sm t <d mm * h t- & & . 

[El 7] *f|S]n-7 izsu 7XtEV B SWiPbfcttJB 
Sr^TI5£B^EIT*fei>. 

[El 8] /U7Z.n&*rt?*—*t.\,X-7?i'm®& 
[El 9] ;H7^1BE^7^- #hLX7'7i<-mm.t& 

[eiio] K^-r ^D-^ssna>^ssssgsi;?f»^ 

t © nig * ^ -r#ttEi x- & z o 

[eii i] 75i/mm&mtmm%)mii(Dm&*7rs-rft 

ttEIT*$.i.o 

[Ell 2] *f5W^ffiffl&ixSfi«Jft«tttCD-«*w-r 

-a5te^^EiT*fes.o 

[eii 3] *mwx&m$tiz{gMtnfflm<Dtk<Dm&7F. 
so -r-ajffi^^iEiT- * s c 
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[015] r^S/ttEftfeVKIlJRn— ;MBE®ftlfil#!l 

[iai6] ^w^aE©sij»^^-rittM0-efe-5o 

[017] <E^<;H»©£»eDWJ&, »ihs ^7->«£E 

[018] u-by b^oh^-' mmttomnt^ir 

a&BJ30T-&S„ 

[019] U-fey hMlScK^-f 7"n— 5«&h,&#« 

[020] *$m<ommm 9 c^ssf«f3^B©sgi5 

«fiS0T-&3o 

[02 1] *^©HSE^J 1 0Cffi3iHiga8£B©S 
SG«fi£0T*;&S. 
[02 2] «e*^Jt^€»#af3^B©5a5«J5K0T-fe 
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